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From transactional data to 
study implementation
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A Dynamic database that
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of new healthcare records in 

Calendar Time for all enrolled 
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Healthcare records are entered as 

they arrive, sorted by service date. 
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In-hospital safety examples blinded with respect to RCT findings:

Database Study

HR = 1.78 (1.56 -2.02)

Risk of death (7d)

followed by

RCT

BART

HR = 1.53 (1.06 -2.22)

Risk of death (30 d)



7

CV safety example blinded with respect to RCT findings:

Database Study

HR = 0.85 (0.61-1.19)

Risk of composite CV 
outcome

followed by RCT

ENTRACTE 

HR = 1.05 (0.77-1.43)

Risk of composite CV 
outcome



Effectiveness Example blinded with respect to RCT findings:

Database Study

Prevention of heart failure 
hospitalization

GLP-1 RA

HR = 0.61 (0.47-0.78)

Canagliflozin
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Months

Placebo

followed by RCT
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CANVAS

HR = 0.67 (0.52-0.87)

Prevention of heart failure 
hospitalization

Canagliflozin

Placebo

Weeks
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Safety Example after RCT findings were released: Confirming signal

RCT

EMPA-REG

1 / 2,333  vs. 3 / 2,345 

HR = 2.9 (0.4-20.0)

Empagliflozin and risk of DKA

followed by Database Study

HR = 2.2 (1.4-3.6)

SGLT-2 and risk of DKA
26 / 38,045  vs. 55 / 38,045 



Effectiveness Example after RCT findings were released:

RCT

RE-LY

1 year
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HR = 0.66 (0.53-0.82)
Stroke prevention

followed by Database Study

HR = 0.77 (0.54-1.09)
Stroke prevention

1 year



Key information components
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❖

❖

❖

Accurate assessment of Exposure:

▪

▪

Completeness of repeated uses

Prescribing vs. dispensing vs. use of drugs

Accurate assessment of Outcome:

▪

▪

High specificity of outcome assessment when estimating 
relative effect measures: risk ratio, rate ratio, hazard ratio

Reasonable sensitivity to preserve event counts

Complete assessment of Confounders:

▪

▪

Reduced unobserved confounding

Pre-exposure measurement to avoid adjustment for 
intermediates

Interview  
Pill counter



How were data generated?
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What does that tell us about the quality of data?

For our study? (Fit-for-Purpose)
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Framingham Study (cohort) 
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Major: Biennial examination procedures with extensive examination + interview

Additional: NDI linkage

Drug exposure 
assessment

Current or past use of estrogen @ biennial exam;
No start date, no stop date

Outcome assessment

Physician review of clinical notes, hospital and physician 
records and death certificates. 
New Q waves in ECG since last visit. 
Stroke confirmed by review panel w/ neurologists

Confounder 
assessment

Very detailed, pre-exposure

Population size 5k – 20k

Wilson PW, Garrison RJ, Castelli WP. Postmenopausal estrogen use, cigarette smoking, and cardiovascular 

morbidity in women over 50. The Framingham Study. N Engl J Med. Oct 24 1985;313(17):1038-1043



Nurses’ Health Study (cohort) 
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Major: Biennial self-administered questionnaires

Additional: Endpoint validation with medical records; NDI linkage

Drug exposure 
assessment

“Are you currently taking any of the following medications 
at least once a week”
No start date, no stop date (Consequences: Hernan et al)

Outcome assessment
Non-fatal events: permission for medical records review 
(exposure blinded)
Fatal events: Family + Med Records + NDI linkage

Confounder 
assessment

Very detailed, pre-exposure

Population size 100k

Michels KB, Rosner BA, Manson JE, et al. Prospective study of calcium channel blocker use, cardiovascular disease, and total mortality 

among hypertensive women: the Nurses' Health Study. Circulation. Apr 28 1998;97(16):1540-1548.

Stampfer MJ, Colditz GA, Willett WC, et al. Postmenopausal estrogen therapy and cardiovascular disease. Ten-year follow-up from the 

nurses' health study. N Engl J Med. Sep 12 1991;325(11):756-762.

Hernan MA, Alonso A, Logan R, et al. Observational studies analyzed like randomized experiments: an application to postmenopausal 

hormone therapy and coronary heart disease. Epidemiology. Nov 2008;19(6):766-779



Fundamental difference between primary vs. 
secondary data
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Control over:

Primary (research) data:
Investigator defines 
measurements

Secondary (transactional):
Business purpose defines
measurement

Which items will 
be measured

Targeted measurements for 
research study
-> little unobserved factors

Information necessary to get 
the business done

How items will be 
measured

Measurement methods
designed by investigator 
-> sufficient accuracy

Measurement good enough 
for business purpose

What surveillance
will be in place to 
measure items?

Measurements actively 
scheduled
-> high completeness

Measurements tied to 
healthcare encounters 
-> informative missingness
(sicker patients with more encounters 
have more opportunity to have Dx
recorded)

Secondary data work best if business interests are serendipitously aligned with research 
interests



Examples: Outcome assessment
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Event surveillance 

Medial records review

Death certificate

Ultrasound



Summary (Example)
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Drug exposure assessment C (A-) C- C- A-

Confounder assessment A B+ A B-

Outcome assessment A A A- B

Population size 5k – 20k 100k 10m 100m

0.1% exposed 5-20 100 10k 100k

1% exposed 50-200 1k 100k 1m



Conclusion

❖

❖

❖

❖

There is no single perfect data source or study character

Fit-for-purpose considerations

▪

▪

▪

Exposure assessment

Endpoint assessment

Risk factors assessment before MRI exposure

Clinical data do well 

▪

▪

In detailed risk factor assessment

Outcome assessment

Clinical data struggle:

▪

▪

Size

Prescription drug assessment
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